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Chapter 1  
 
Introduction 
 
 
 
 
   
  
  
 
 
 
 
 
 
 
 
 
 
 
egetable crops occupy an important status in the 
agricultural economy. It constitutes an essential 
component of the human diet in some Southeast Asian 
countries especially in India. Inspite of this importance, vegetables 
occupy only about 1.2 percent of the total area under cultivation in 
India (Butani and Jotwani, 1984). 
Various vegetables are grown in our valley and on the 
basis of their parts used for consumption they are divided into 
different groups like solanaceous fruits, cucurbits, cole crops, bulb 
crops and root crops. Amongst these groups, cole crops form an 
important group comprising a wide range of leafy vegetables. All 
cole crops have originated from Europe and have risen from a 
single crop called colewarts or wild cabbage. The cole crops are 
cultivated all over the world from Arctic to Subtropical regions and 
at higher altitudes of tropics (Hill, 1975). In the valley, the 
V 
  
commonly grown cole crops are cauliflower, cabbage, knol-khol 
and kale. Kashmir has a monopoly  over other parts of the country 
because of its conducive climatological conditions for seed 
production of cole crops as they thrive best under cold and 
temperate conditions. There are many orders of insect pests which 
attack the cruciferous crops worldwide like Lepidoptera 
(Butterflies), Coleoptera (Beetles), Thysanoptera (Thrips), 
Homoptera (Aphids), Hemiptera (Bugs) etc. 
Among all these groups of insects, aphids constitute one 
of the important groups of insects belonging to order Homoptera, 
superfamily Aphidoidea and family Aphididae. They are 
commonly referred to as ''Plant lice" or "Green bugs" and are 
locally known as "Sai". They feed on plant sap and infest a large 
number of plant species which include fruit trees, ornamental 
plants, agricultural crops and wild plants. Aphids attack and feed 
on almost all the parts of the plant. Although they prefer young 
leaves and shoots, yet they have been known to infest flowers, 
inflorescence and roots. 
  Aphids are known to cause tremendous damage to our 
plants. They inflict damage to plants in a number of ways, 
including malformation of various plant parts, gall formation, 
  
destruction of foliage, stunted growth, leaf curling, obstruction in 
assimilation, wilting and sometimes collapse of a plant. The net 
result of all these  being the reduction of the yield. In addition to 
this they are known to  be the vectors of various diseases. 
(Kennedy et al. 1962).   
   Among aphids, the cabbage aphid Brevicoryne brassicae 
(L.) is one of the most important pests of cruciferous crops like 
cabbage, cauliflower and knol-khol. It also attacks radish and 
mustard. Slight infestations occur on Kale and rape, but turnips 
appear immune. Colonies are also found on cruciferous weeds such 
as charlock and shepherd‟s purse. A heavy attack on young plants 
spoil the crop by contaminating them with the honey dew which 
they excrete, and which provides a good medium for growth of 
fungi. Aphids are able to penetrate into the hearts of cabbage, 
brussel sprouts and cauliflower and so lowering their market value. 
Brevicoryne brassicae is a small blue-grey coloured aphid with 
short cornicles (tube like structures at the end of abdomen) and 
body covered with white waxy secretions. The apterous viviparous 
female is greyish green and covered with a fine white mealy 
powder. Black spots or bars are present, the legs are dark. The alate 
has a black head and antennae, dark thorax and green abdomen 
  
bearing black markings. The veins and the wings appear brown. 
The cornicles and the cauda are short. The males are alate with 
prominent black markings on the abdomen. The cabbage aphids 
feed on the underside of  leaves in large clusters, in the center of 
cabbage heads, flowers, and flower-stalks and on the youngest 
leaves. Cabbage aphid damages leaves and flowers of plants 
directly by sucking sap and indirectly by secreting honey dew 
which attracts sooty mould causing blackening of leaves thereby 
reducing the photosynthetic area. The aphid is also a vector of 11 
non-persistent,5 semipersistent and 4 persistent plant viruses 
(Ulusoy & Bayhan,2006) Brevicoryne brassicae is a 'one host 
aphid' spending all its life on various species of  Brassica and other 
cruciferae and has no woody winter host. The egg phase is found 
on the stalks, near leaf scars and on lower leaves of such Brassica 
spp. as Kale & Brussel sprouts which stand throughout the winter. 
The black eggs often occur in masses. Brevicoryne brassicae (L.) 
normally over winters as eggs, but small colonies may survive mild 
winters in England (Petherbridge and Wright, 1938). In the spring, 
freshly planted cruciferous crops are colonized by fundatrices or 
immigrant alates. Throughout spring, summer & autumn, 
B.brassicae reproduces parthenogenetically giving birth to live 
  
nymphs. There are four nymphal instars in the life cycle. As the 
aphid populations build up and become crowded, alates are 
produced which disperse to form new colonies. Later in the year 
however, owing to low temperature and shorter photoperiods, 
sexual forms begin to appear and overwintering eggs are laid on 
cruciferous hosts. Hafez (1961) has shown that the number of 
generations per year to be between 6 and 11 in Netherland. 
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Review of 
Literature 
 
 
 
 
  
 
 
  
rief review of work done on biology of cabbage aphid, 
Brevicoryne brassicae (L.) is represented in this chapter. 
Daiber (1970) studied the influence of temperature on the 
biology of three species of aphids, Brevicoryne brassicae (L.), 
Lipaphis erysimi Kalt. and Myzus persicae Sulz. infesting cabbage in 
the Pretoria district of South Africa and reported that with all three 
species, the relation between rate of development and temperature was 
represented by a straight line, where as that between reproduction and 
temperatures was a parabola. The aphids developed and reproduced 
more rapidly at higher temperatures. Myzus persicae was the least and 
Lipaphis erysimi the most affected by temperature. 
Chua (1977) studied the population of Brevicoryne brassicae 
(L.) and its parasites and Hyperparasites in England on Brussel sprouts 
and reported that the aphid populations (on sprout plant) started by the 
immigrant alates, reached a seasonal peak around September before 
decreasing steadily. During the 3 years study, aphid eggs had never 
been recorded although they could be encountered as early as 
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September or October as reported by Hafez (1961) & Petherbridge & 
Mellor (1936).The probable reason for the absence of eggs was given 
to the mild winters during which aphids could survive as virginoparae. 
Wanleelag (1978) studied the biology of cabbage aphid 
Brevicoryne brassicae and reported that aphid reproduces 
parthenogenetically and gave birth to living young. There were five 
nymphal instars, and development took 5.4 days. Each female laid up 
to 77 young ones at about 6.5 per day, and the life cycle averaged 
about 18.2 days. 
Amin et al. (1980) studied the annual generations of Brevicoryne 
brassicae (L.) on cabbage in insectary and reported that species had 
four nymphal instars and was always viviparous and parthenogenetic. 
Cool, wet weather favoured its development, shortening all stages 
except for the period between reproduction and death and resulting in 
high fecundity and low mortality in winter and had 39 generations a 
year under insectary conditions. 
Further, they in (1982) investigated the biology of the cabbage 
aphid Brevicoryne brassicae (L.) at constant temperatures of 15, 20, 25 
and 30°C and constant relative humidities of 40, 55, 70 and 90 percent 
in the laboratory. Results revealed that nymphal, pre-parturition and 
parturition periods and adult life span were found to be significantly 
  
negatively correlated with temperature, and at 30°C averaged 5.2, 1.2, 
6.9 and 26.1 days, respectively. Mortality in the different stages varied 
with temperature. Fecundity varied from a mean of 14.9 nymphs per 
female at 30 to 86.4 nymphs per female at 15°C, while as relative 
humidity had little effect on the parameters studied. The optimum 
temperature for the aphid, in terms of high reproductive rate and low 
mortality was 20°C. 
Mohammad et al. (1989) studied the biology of Brevicoryne 
brassicae (L.) in the laboratory and reported significant differences in 
the nymphal period and fecundity between generations of the pest, but 
not in longevity. 
Kashyap and Sharma (1994) studied the biology of cabbage 
aphid, Brevicoryne brassicae ( L.) on toria, sarson and raya (Indian 
mustard) and reported that there were four nymphal instars and the 
duration of the nymphal stage was 9-12, 10-11 and 11-13 days, 
respectively at the flowering stage compared with 10-12, 10-12 and 12-
14 days respectively during the vegetative stage. Same trend was 
observed for total life span (37.25-42.5) days on the flowering stage 
compared with (41.5-45.0) days on the vegetative stage. The fecundity 
and reproductive rate of Brevicoryne brassicae were also higher during 
flowering stage, compared with the vegetative stage on all of the crops. 
  
Over all, the development of Brevicoryne brassicae was faster on toria 
than on sarson or Indian mustard. 
Paula et al. (1995) evaluated the resistance of the kale clones to 
Brevicoryne brassicae and calculated mean life span, real and apparent 
mortality, net reproductive rate, intrinsic rate of increase, duration of 
nymphal and adult stages, and total life cycle. 
Longevity was greater on Talo Roxo and shorter on Joenes, 
Manteiga and Portigera. Net reproductive rate and intrinsic rate of 
increase were shorter on Monteiga. Mortality of Brevicoryne brassicae 
was higher on Joenes and Manteiga. The time taken to reach the adult 
stage was longer, mortality was greater and longevity was shorter on 
Joenes, Manteiga and Portigera. 
Opender (1998) exposed adults of Brevicoryne brassicae to 
neem seed extract and reported that azadirachtin from Azadirachta 
indica reduced fertility (live offspring/aphid per day) and fecundity 
(live + dead offspring/aphid per day) at 30-60 ppm. The effect was 
linear and concentration dependent embryonic mortality just before 
parturition and failure of ecolysis appeared to be the major causes of 
reproductive failure. 
  
Amjad et al. (1999) studied the biology, Intrinsic rate of increase 
& developmental threshold temperature on oilseed Brassica viz., B. 
campestris (Toria-A), B. carinata (Peela raya), B. juncea (Bard-l) & B. 
napus (westar). Four nymphal instars were observed. The first stadium 
was the shortest on B. juncea and longest on B. campestris. Stadia for 
2
nd
, 3
rti
 & 4
th
 instar ranged between 17-23, 20-24 & 29-31 hours, 
respectively. The reproductive time was the shortest on B. campestris. 
The pre & post-reproductive times were not significantly different and 
ranged from 16-22 & 17-22 hours respectively. The developmental 
time was approximately six days. The reproduction was significantly 
high on B. campestris and B. napus leading to higher intrinsic rate of 
increase on B. campestris than B. juncea & B. carinata. 
Vasicek et al. (1999) studied the host and temperature effects on 
the biological parameters of Brevicoryne brassicae (L.) under 
laboratory conditions. Cohorts of cabbage aphid, Brevicoryne 
brassicae (L.) were studied on cabbage var. capitata cv. Red meteor 
and var. Saboudar cv. Sokid Savoy at 10 and 20°C were studied. 
Significant differences of second and third instars span was found 
when aphids were reared at 10°C, on both cultivars. However 
differences in span was found in the third and fourth instars when 
reared at 20°C. At 10°C, mortality was 52 percent on Red Meteor 
  
while only 10 percent died on solid Savoy. Similar trend was observed 
at 20° on Red Meteor, the mortality percentage was almost 9 folds 
higher than solid Savoy. Periods of pre-reproductive and reproductive 
spans were different on the same cultivar while longevity on Red 
Meteor and post reproductive period on solid Savoy were found similar 
at both temperatures. 
Liu & Yiu (2001) compared some life history parameters of 
alate & apterous forms of turnip aphid (Homoptera: Aphididae) on 
cabbage under constant temperatures. The developmental durations of 
alate nymphs were 15.8,9.5,8.0,and 5.4 days at 15,20,25,and 30°C 
respectively & for apterous nymphs were 13.9,6.8,6.1 & 5.0 days. The 
longevities of alate adults were 12.6,17.7,17.6 &17.2 days at 15, 20, 25 
& 30°C, respectively, as compared with 25.3, 21.3, 17.5 and 11.7 days 
for apterous aphids under the corresponding temperature regimes.  
Fecundity was significantly less for alate adults produced an 
average of 7.9, 37.9, 39.0 & 11.9 nymphs in their life span at 15, 20, 25 
and 30°C respectively  as compared with 52.5, 90.8, 83 and 29.7 
nymphs per apterous adult at the same temperature regimes. 
Cividanes (2002) studied the age-specific life tables of 
Brevicoryne brassicae (L.) (Homoptera: Aphididae) under field 
conditions on Kale, Brassica oleracea var. acephala to evaluate the 
  
influence of temperature on pest-population dynamics. The age-
specific life table parameters, computed on a degree-day time scale, 
indicated that B. brassicae showed the longest survival during the 
thermal conditions of fall and winter, while its highest fecundity was 
observed when the aphids experienced spring temperatures. High 
summer temperatures adversely affected the population dynamics of B. 
brassicae through its negative influence on the immature development, 
survival, longevity and reproduction. 
Debraj and Singh (2003) studied the biology of Brevicoryne 
brassicae on cabbage during autumn (September-October), winter 
(December-January) and spring (March-April) in the laboratory at 
16.5- 24.2°C and 63.35-67.77 percent relative humidity, and revealed 
that development showed significant differences (p = 0.05) in all the 
seasons. The total nymphal development period varied from 7.9 to 13.5 
days. The reproductive period and longevity were prolonged in winter. 
Fecundity was also significant higher in winter than that of other 
seasons. Total life cycle varied from 29.3 days (spring) to 43.1 days 
(winter). 
Rossa et al. (2003) investigated the biology and demography of 
aphid Brevicoryne brassicae on cabbage cultivars (Bimbo, Marcanta, 
Titan and Big copper) and reported that aphids reached adult stage in 
  
10-11 days on Marcanta and Bimbo and in 19-20 days on Big copper. 
The intrinsic rate of increase and net reproduction rate were low in 
Marcanta (0.123 females/female per day and 11.5 female/female per 
generation), compared to other cultivars with 0.157-0.197 
female/female per day and 12.38-23.97 female/female per generation, 
respectively. 
Vasicele et al. (2003) investigated the effect of host plants on the 
populations of Myzus persicae and Brevicoryne brassicae. Cohorts of 
25 females each were reared on cauliflower ev. new Christmas and 
broccoli ev. verdetordio seedlings at (20 ± 10) °C. 70 percent relative 
humidity and a light/dark cycle of 14:10 hr. The results of the 
investigation revealed that nymphal and reproduction periods of Myzus 
persicae were shorter on broccoli and the intrinsic rate of increase 
(females per female per day) and net rate reproduction (females per 
female per generation) of Myzus persicae reached higher values on 
broccoli (0.230-0.258) and (20.56-25.72) respectively), than on 
cauliflower (0.153-0.166) and (8.16-10.08) respectively. No significant 
difference among these rates were found for Brevicoryne brassicae on 
both hosts (0.181-0.183) and (17.44-19.68) on cauliflower and (0.168-
0.175) and (16.04-17.76) on broccoli respectively. 
  
Rana (2005) studied the preference & performance of Lipaphis 
erysimi (Homoptera: Aphididae) on different Brassica species viz, B. 
juncea, B. campestris, B. napus, B. nigra, B. carinata, Eruca sativa. 
The data revealed that the life-cycle took longest (8.9 days) on E. 
sativa, followed by B. napus & B. nigra (8.5 days each). The aphids 
took 8.4 days to complete their development on B. carinata. The 
duration on B. juncea var. RH-30 (7.3 days),  B. campestris var.BSH-1 
(6.5 days) and B. campestris var.YSPB-9 (7.7 days) was significantly 
shorter. 
Satar et al. (2005) studied the influence of temperature on the 
biology of Brevicoryne brassicae (L.) (Homoptera: Aphididae) on 
white cabbage in the East Mediterranean region of Turkey. The 
experiment revealed that with an increase in temperature, 
developmental time decreased, ranging from 12.5 days at 15
o
C to 6 
days at 25/30
o
C. The alternating temperature of 30/35
o
C was found 
lethal to early nymphal stages of B.brassicae. The increasing 
temperatures resulted in shorter generation times of the cabbage aphid, 
22.6 days at 15
o
C and 11.3 days at 30
o
C. Optimum temperature for the 
development of cabbage aphid was 25/30
o
C. 
  
Ulusoy et al. (2006) studied development, mortality, survival and 
reproduction of the cabbage aphid Brevicoryne brassicae (L.) on 
detached leaves of various crucifers, at 20°C and revealed that total 
development time was shortest (8.9 days) on cauliflower and longest 
(10.4 days) on cabbage. The mortality of immature stages varied from 16 
per cent on cabbage to 88 per cent on turnip. The longevity of the 
cabbage aphid was shortest (6.2 days) on mustard and longest (21.8 days) 
on cauliflower. The net reproductive rate was highest (35.98) on 
cauliflower and lowest (1.89) on turnip. The intrinsic rate of increase was 
greatest (0.2345) on cauliflower, followed by 0.2009 on cabbage, 0.1976 
on broccoli, 0.1662 on mustard, 0.1357 on rapeseed and 0.0465 on turnip. 
Cabbage, cauliflower and broccoli were susceptible host plants to the 
cabbage aphid where as rapeseed, turnip and mustard showed resistance 
to the pest. 
 
 
 
 
  
 
 
 
 
Chapter 3 
 
Material & 
Methods 
 
 
 
  
 
 
 
 
 
n the present study the observations on the effects of food plants 
on the    bionomics of Brevicoryne brassicae (L.)  have been 
studied. In order to fulfill the aims and objectives of the present 
research programme, the methodology covering different aspects has 
been divided into following sections:   
3.1 Cultivation of plants:  
 Seeds of host plants of Brevicoryne brassicae viz. cabbage (Brassica 
oleracea var. capitata), cauliflower (Brassica oleracea var. botrytis), 
kale (Brassica oleracea var. acephala), knol-khol (Brassica oleracea) 
and turnip (Brassica rapa) were sown in nursery beds in the month of 
Feb-March 2010. This was done to ensure the availability of the stock all 
round the year for experimentation. When the plants had 5-6 leaves or 
about 6-7 weeks old, they were transplanted individually into pots filled 
a week earlier with a mixture of loam soil and rotten manure in the ratio 
of 1:1.The plants were watered once a week. 
3.2 Rearing of Aphids:  
I 
  
 The cabbage aphid Brevicoryne brassicae (L.) used in the 
experiments was obtained from an agricultural field. In order to rear the 
aphids, equal numbers of apterous viviparous females were transferred 
individually to each potted host plant. The individual leaves were  
 
covered with cone shaped transparencies in order to restrict the 
movement of aphids. All the plants were covered with a fine net in order 
to prevent the attack of cabbage aphids by parasites and predators. The 
potted plants were kept under natural conditions of temperature and 
humidity until each experiment was concluded.  
3.3 Experiments:  
Experiment-1 
To observe the effect of texture on the biology of cabbage aphid 
two plants - cauliflower and turnip were transplanted into the pots with 
soil. Four leaves on each plant were covered with cone shaped 
transparencies to restrict the movement of aphids. Five viviparous 
females were introduced on each selected leaf of both the potted plants. 
The plants were covered with fine net to prevent attack of cabbage aphid 
by its predators and parasites. The different biological parameters of 
cabbage aphid on smooth leaved cauliflower & hairy leaved turnip were 
noted down.      
 
  
Experiment-2 
To observe the effect of different life stages of a cruciferous crop 
(vegetative & flowering) on the biology of Brevicoryne brassicae (L.), 
two life stages of cabbage (vegetative & flowering) were transplanted 
into the pots. Four leaves on each crop were covered with cone shaped  
 
transparencies. Five viviparous females were introduced on each selected 
leaf of the potted plant. The plants were covered with fine net. The 
different biological parameters of cabbage aphid on the two life stages of 
cabbage were noted down.  
Experiment-3 
To observe the effect of different smooth leaved host plants on 
the biology of  Brevicoryne brassicae (L.) three plants- Cabbage 
(Brassica oleracea var. capitata), Cauliflower (Brassica oleracea var. 
botrytis) & kale (Brassica oleracea var.acephala)  were transplanted 
into the pots with soil. Four leaves on each plant were covered with 
cone shaped transparencies to restrict the movement of aphids. Five 
viviparous females were introduced on each selected leaf of the  
potted plants. When the Ist nymphal instars appeared, the adults were 
removed. The different biological parameters of cabbage aphid on 
three different smooth leaved cruciferous crops (cabbage, cauliflower 
and kale) were noted down.  
  
Experiment-4 
In order to observe the effect of colour of the host plant on the 
biology two different coloured varieties of knol-khol (green & purple) 
were transplanted into the pots with soil. Particular leaves were selected 
on both plants and covered with cone shaped transparencies. Equal 
number of apterous viviparous females were introduced on each plant. 
After the Ist nymphal instars appeared, the adults were removed. The 
different biological parameters of the cabbage aphid on the two varieties 
of knol-khol were noted down.   
Experiment-5 
To observe the effect of temperature on the biology of cabbage 
aphid on any one of its host plants, three kale plants were transplanted 
into the pots with soil. Three leaves on each plant were covered with cone 
shaped transparencies. Equal number of viviparous females was 
introduced on each host plant. When the Ist instars were born, the adults 
were removed. The plants were covered with a fine net. The different 
biological parameters of cabbage aphid were noted down. The nymphal 
period, reproductive period, adult longevity & total longevity of the 
cabbage aphid as recorded during the experiment on cabbage during six 
different months were correlated with the respective average monthly 
temperatures.  
 
  
 
3.4. Duration of different instars: 
        The duration between two moultings was taken as duration of a 
particular nymphal instar. Moulting was noted by change in larval colour 
from greyish to green 
3.4.1. Pre-reproductive period 
          The duration in days from the date of obtaining adulthood (last 
nymphal moult) to the date of commencement of reproduction was 
considered as Pre-reproductive period. 
3.4.2. Reproductive period 
Reproductive period was calculated from the date of first nymph 
delivered to the last nymph laid by the adult female aphid. 
3.4.3. Post-reproductive period 
          The period between the last date of reproduction i.e., when the 
female aphid ceases to give birth to young ones till the date of death was 
treated as post-reproductive period. 
3. 4.4. Developmental period 
           The duration of total nymphal period and the pre-reproductive 
period together constituted the developmental period. 
3.4.5. Adult Longevity 
Adult longevity of aphids was calculated as the period occupied by 
the adult aphid from the date on which the adult emerged to the date of its 
  
death. 
3.4.6. Total Longevity 
Total longevity of aphids was calculated as the period occupied by 
the adult aphid from the date of birth to the date of its death 
3.5. Statistical Analysis 
The data generated was subjected to desired statistical analysis (t-
test/ ANOVA/ Tukeys test/Correlation) for drawing inferences. 
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he results obtained on different biological parameters of 
cabbage aphids, Brevicoryne brassicae (L.) on different 
Brassica species in Kashmir valley are presented in this 
chapter, which is further divided into following sub-headings:- 
4.1. Biology of B.brassicae on smooth leaved (cauliflower) & hairy  
leaved (turnip):- 
 The data on the biology of B.brassicae on cauliflower & turnip 
was recorded in the month of May 2010. 
Perusal of the data in table-1 shows that the duration of Ist instar 
nymph on cauliflower & turnip was (1.93±0.02) days & (1.83± 0.04) 
days respectively. The 2
nd
 instar nymphal duration on cauliflower was 
recorded as (1.76±0.02) days & on turnip as (1.66± 0.02) days. Likewise 
the duration of third instar on cauliflower was recorded as (2.18±0.04) 
days & on turnip as (2.46±0.06) days. While as the duration of fourth 
T 
  
instar on cauliflower & turnip was recorded as (2.4 ±0.04) days & 
(2.8±0.04) days) respectively. The nymphal period on cauliflower was 
calculated as (8.28±0.11) days & on turnip as (8.76±0.02) days. 
Likewise the pre-reproductive period on cauliflower & turnip was 
recorded as (0.85 ±0.02) days & (1.21±0.04) days respectively. The 
reproductive period on cauliflower was recorded as (18.55±0.05) days & 
on turnip as (4.76±0.06) days. While as the post-reproductive period on 
cauliflower was recorded as (1.48±0.05) days & on turnip as (0.73±0.02) 
days. The developmental period on cauliflower was calculated as (9.13± 
0.09) days & on turnip as (9.97±0.03) days. The adult longevity on 
cauliflower & turnip was calculated as (20.88±0.10) days & (6.71±0.07) 
days respectively. The total longevity on cauliflower was calculated as 
(29.16 ±0.19) days & on turnip as (15.48±0.05) days. 
 
 
 
 
 
 
 
 
 
  
 
Table-1: Mean biological durations of cabbage aphid (Brevicoryne 
brassicae) on turnip (Brassica rapa) an cauliflower (Brassica oleracea 
var. botrytis) in the month of May 2010. 
Development Stages  
(Nymphs) 
 
Cauliflower 
 
Turnip 
Ist instar 1.930.02 1.830.04 
2
nd
 instar 1.760.02 1.660.02 
3
rd
 instar 2.180.04 2.460.06 
4
th
 instar 2.40.04 2.80.04 
Nymphal period 8.280.11 8.760.02 
Adults   
Pre-reproductive period 0.850.02 1.210.04 
Reproductive period 18.550.05 4.760.06 
Post-reproductive period 1.480.05 0.730.02 
Developmental period 9.130.09 9.970.03 
Adult Longevity 20.880.10 6.710.07 
Total Longevity 29.160.19 15.480.05 
 
 
 
 
 
 
 
  
4.2. Biology of B.brassicae on vegetative & flowering phases of       
cabbage:-  
 The data on the biology of B.brassicae on vegetative & flowering 
phases of cabbage was recorded in the month of June 2010.  
 Perusal of the data in table-2 shows that the duration of Ist instar 
nymph on vegetative & flowering phases of cabbage was (1.85±0.02) 
days & (1.72±0.04) days respectively. The 2
nd
 instar nymphal duration on 
vegetative phase of cabbage was recorded as (1.60±0.04) days & on 
flowering phase of cabbage as (1.55± 0.02) days. Likewise the duration 
of third instar nymph on vegetative phase of cabbage was recorded as 
(2.02±0.04) days & on flowering phase as  
(1.9 ±0.04) days. While as the duration of fourth instar on vegetative & 
flowering phases of cabbage was recorded as (2.4±0.04) days & 
(2.25±0.02) days respectively. The nymphal period on vegetative phase 
of cabbage was calculated as (7.87±0.11) days & on flowering phase of 
cabbage as (7.42±0.04) days. Likewise the pre-reproductive period on 
vegetative & flowering phases of cabbage was recorded as (0.85±0.05) 
days & (0.80±0.04) days respectively. The reproductive period on 
vegetative phase of cabbage was recorded as (10.6 ±0.18) days & on 
flowering phase of cabbage as (9.55±0.15) days. While as the post-
reproductive period on vegetative & flowering phases of cabbage was 
recorded as (1.06±0.02) days & (0.88±0.05) days respectively. The 
  
developmental period on vegetative phase of cabbage was calculated as 
(8.7±0.14) days & on flowering phase of cabbage as (8.22±0.07) days. 
The adult longevity on vegetative phase of cabbage was calculated as 
(12.52±0.11) days & on flowering phase of cabbage as (11.23±0.17) 
days. The total longevity on vegetative & flowering phases of cabbage 
was calculated as (20.39± 0.04) days & (18.66±0.15) days respectively. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
Table-2: Mean biological durations of cabbage aphid (Brevicoryne 
brassicae) on vegetative and flowering phase of cabbage in June 2010 
Development Stages 
(Nymphs) 
 
Vegetative phase of 
cabbage 
 
Flowering phase of 
cabbage 
Ist instar 1.850.02 1.720.04 
2
nd
 instar 1.600.04 1.550.02 
3
rd
 instar 2.020.04 1.90.04 
4
th
 instar 2.400.04 2.250.02 
Nymphal period 7.870.11 7.420.04 
Adults   
Pre-reproductive period 0.850.05 0.800.04 
Reproductive period 10.60.18 9.550.15 
Post-reproductive period 1.060.02 0.880.05 
Developmental period 8.70.14 8.220.07 
Adult Longevity 12.520.11 11.230.17 
Total Longevity 20.390.04 18.660.15 
 
 
 
 
 
 
  
4.3. Biology of B. brassicae on three smooth leaved cruciferous crops 
(cabbage, cauliflower & kale) in the month of May 2010 on potted 
plants:- 
   The data on the biology of B.brassicae on smooth leaved 
cruciferous crops (cabbage, cauliflower & kale) was recorded in the 
month of May 2010. 
 Perusal of the data in table-3 shows that the duration of Ist instar 
nymph on cabbage, cauliflower & kale was (2.16±0.03) days & (1.93± 
0.02) days & (1.53± 0.06) days respectively. The 2
nd
 instar nymphal 
duration on cabbage was recorded as (1.98±0.04) days, on cauliflower as 
(1.76±0.02) days & on kale as (1.96±0.06) days.  Likewise the duration of 
third instar on cabbage was recorded as (2.55±0.02) days, on cauliflower 
as (2.18±0.04 days) & on kale as (2.23±0.06 days). While as the duration 
of fourth instar on cabbage, cauliflower & kale was recorded as (2.75 
±0.02) days, (2.40± 0.04) days & (2.15± 0.16) days respectively. The 
nymphal period on cabbage was calculated as (9.44±0.04) days, on 
cauliflower as (8.28±0.11) days & on kale as (7.88 ±0.01) days. Likewise 
the pre-reproductive period on cabbage was recorded as (1.18 ±0.03) 
days, on cauliflower as (0.85± 0.02) days & on kale as (1.02±0.04) days. 
The reproductive period on cabbage, cauliflower & kale was recorded as  
(12.20±0.02) days, (18.55± 0.05) days & (11.15± 0.06) days respectively. 
While as the post-reproductive period on cabbage was recorded as 
  
(1.20±0.02) days, on cauliflower as   (1.48±0.05) days & on kale as (0.58 
±0.04) days. The developmental period on cabbage, cauliflower & kale 
was calculated as (10.63±0.03) days, (9.13±0.09) days & (8.92±0.04) 
days respectively. The adult longevity on cabbage was recorded as (14.58 
±0.04) days, on cauliflower as (20.88±0.10) days & on kale as 
(12.75±0.12). The total longevity on cabbage was calculated as 
(24.03±0.06) days, on cauliflower as (29.16±0.19) days & on kale as 
(20.63±0.14) days. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
Table-3: Mean biological durations of cabbage aphid  
(Brevicoryne brassicae) on Cabbage, Cauliflower and Kale in the 
month of May 2010 on potted plants 
Development Stages  
(Nymphs) 
 
Cabbage 
 
Cauliflower 
 
 Kale 
Ist instar 2.160.03 1.930.02 1.530.06 
2
nd
 instar 1.980.04 1.760.02 1.960.06 
3
rd
 instar 2.550.02 2.180.04 2.230.06 
4
th
 instar 2.750.02 2.400.04 2.150.16 
Nymphal period 9.440.04 8.280.11 7.880.01 
Adults    
Pre-reproductive period 1.180.03 0.850.02 1.020.04 
Reproductive period 12.20.02 18.550.05 11.150.06 
Post-reproductive 
period 
1.20.02 1.480.05 0.580.04 
Developmental period 10.630.03 9.130.09 8.920.04 
Adult Longevity 14.580.04 20.880.10 12.750.12 
Total Longevity 24.030.06 29.160.19 20.630.14 
 
 
 
 
 
 
  
4.4. Biology of B. brassicae on two different coloured (purple & 
green)  varieties of knol-khol:- 
The data on the biology of B.brassicae on purple & green knol-
khol was recorded in the month of November 2010. 
Perusal of the data in table-4 shows that the duration of Ist instar 
nymph on purple knol-khol was (2.25± 0.02) days & on green knol-khol 
was (2.0± 0.04) days. The 2
nd
 instar nymphal duration on purple & 
green knol-khol was recorded as (2.1±0.04) days & (1.72±0.01) days 
respectively. Likewise the duration of third instar on purple knol-khol 
was recorded as (2.56±0.02) days & on green  
knol-khol was recorded as (2.2 ±0.02) days. While as the duration of 
fourth instar on purple knol-khol was recorded as (2.73 ±0.02) days & 
on green knol-khol was recorded as (2.40± 0.04) days. Thus the 
nymphal period on purple & green knol-khol was calculated as 
(9.64±0.05) days & (8.32±0.09) days respectively. Likewise the pre-
reproductive period on purple knol-khol was recorded as (1.1±0.04) 
days & on green knol-khol as (1.50±0.04) days. The reproductive period 
on purple knol-khol was recorded as (12.26±0.08) days & on green 
knol-khol as (12.33±0.06) days. While as the post-reproductive period 
on purple & green knol-khol was recorded as (1.26±0.08) days & 
(1.10±0.04) days) respectively. The developmental period on purple 
knol-khol was calculated as (10.75±0.08) days & on green knol-khol as 
  
(9.82±0.13) days. The adult longevity on purple knol-khol was 
calculated as (14.63± 0.04 days) & on green knol-khol as (14.93± 0.13) 
days. The total longevity on purple & green knol-khol was calculated as 
(24.28 ±0.05) days & (23.25± 0.23) days respectively. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
Table–4: Mean biological durations of cabbage aphid (Brevicoryne 
brassicae) on two different varieties of knol- khol Brassica oleracea in 
the month of May 2010 
Development Stages  
(Nymphs) 
 
Purple knol-khol 
 
Green knol-khol 
Ist instar 2.250.02 2.00.04 
2
nd
 instar 2.10.04 1.720.01 
3
rd
 instar 2.560.02 2.20.02 
4
th
 instar 2.730.02 2.40.04 
Nymphal period 9.640.05 8.320.09 
Adults   
Pre-reproductive period 1.10.04 1.50.04 
Reproductive period 12.260.08 12.330.06 
Post-reproductive period 1.260.08 1.10.04 
Developmental period 10.750.08 9.820.13 
Adult Longevity 14.630.04 14.930.13 
Total Longevity 24.280.05 23.250.23 
 
 
 
 
 
 
 
 
  
4.5. Biology of B.brassicae on Kale (Brassica oleracea var. acephala):-   
The data on the biology of B.brassicae (L.) on kale was recorded in 
the months of April, May, June, September, October, & November 2010 
under natural conditions of temperature & relative humidity. The average 
monthly temperatures obtained during these respective months were 
(15.15±6.15)
o
C, (16.9±5.8)
o
C, (19.6±6.1)
o
C, (19.95±6.65)
o
C, 
(15.55±8.25)
o
C & (10.4±8.2)
o
C respectively. 
4.5.(a) The data on the biology of B.brassicae (L.) on Kale was recorded 
in the month of April 2010 which is given in table-5.  
 Perusal of the data in table-5 shows that the duration of Ist instar 
nymph ranged from (1.96±0.07) days to (2.13±0.03) days with a mean of 
(2.03±0.03) days. While as the duration of the second instar nymph 
ranged from (2.03±0.11) days to (2.17±0.11) days with a mean of 
(2.10±0.04) days. Third instar duration ranged from (2.26±0.09) days to 
(2.36±0.03) days with a mean of (2.30±0.04) days.The fourth instar 
duration ranged from (2.3±0.06) days) to (2.33±0.06) days with a mean of 
(2.32±0.03) days. The duration in days was maximum for 4
th
 instar 
nymph while as the Ist instar nymph lasted for relatively short duration. 
The pre-reproductive period ranged from (1.63±0.06 )days to (1.83±0.07) 
days with a mean of (1.74±0.04 )days. Similarly reproductive period 
ranged from (12.0±0.17) days to (12.04±0.02 )days with a mean of 
  
(12.02±0.05) days. The post-reproductive period ranged from (1.16±0.03) 
days) to (1.30±0.15) days with a mean of (1.23±0.05) days. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
Table-5: Studies on the biology of Brevicoryne brassicae (duration in 
days) in the month of April on Kale 
Development 
stages 
(Nymphs) 
Replications 
R1 R2 R3 *Mean   SE 
Ist instar 1.960.07 2.130.03 2.00.06 2.030.03 
2
nd
 instar 2.170.11 2.100.11 2.030.03 2.100.04 
3
rd
 instar 2.360.03 2.30.11 2.260.09 2.300.04 
4
th
 instar 2.330.09 2.330.06 2.30.06 2.320.03 
Adults 
Pre-
reproductive 
period 
1.830.07 1.630.06 1.760.06 1.740.04 
Reproductive 
period 
12.00.17 12.040.02 12.020.01 12.020.05 
Post-
reproductive 
period 
1.30.15 1.230.09 1.160.03 1.230.05 
*Mean of three replications  
 
 
  
4.5. (b) The data on the biology of B.brassicae (L.) on Kale was recorded 
in the month of May 2010 which is given in table-6. 
Perusal of the data in table-6 shows that the duration of  Ist instar 
nymph ranged from (1.53±0.18) days to (1.66±0.03) days with a mean of 
(1.60±0.04) days. While as the duration of the second instar nymph 
ranged from (1.80±0.06) days to (1.96±0.27) days with a mean of 
(1.90±0.04) days. The third instar duration ranged from (2.23±0.09) days 
to (2.33±0.03) days with a mean of (2.29±0.04) days. The fourth instar 
duration ranged from (2.13±0.03) days to (2.23±0.09) days with a mean 
of (2.17±0.04 ) days. The duration in days was maximum for 3
rd
 instar 
nymph while as the Ist instar nymph lasted for relatively short duration.  
 The pre-reproductive period ranged from (1.03±0.06) days to 
(1.10±0.06) days with a mean of (1.06±0.04) days. Similarly reproductive 
period ranged from (11.18±0.09) days to (11.21±0.11) days with a mean 
of (11.19±0.04) days. The post-reproductive period ranged from 
(0.46±0.08) days to (0.60±0.05) days with a mean of (0.52±0.05) days.  
 
 
 
  
Table-6: Studies on the biology of Brevicoryne brassicae (duration in 
days) in the month of May on Kale 
Development 
stages 
(Nymphs) 
Replications 
R1 R2 R3 *Mean   SE 
Ist instar 1.660.03 1.530.18 1.600.1 1.600.04 
2
nd
 instar 1.930.08 1.960.27 1.800.06 1.900.04 
3
rd
 instar 2.330.03 2.230.09 2.300.1 2.290.04 
4
th
 instar 2.130.03 2.160.09 2.230.06 2.170.04 
            Adults 
Pre-
reproductive 
period 
1.10.06 1.030.06 1.050.1 1.060.04 
Reproductive 
period 
11.210.11 11.190.06 11.180.09 11.190.04 
Post-
reproductive 
period 
0.50.12 0.60.05 0.460.08 0.520.05 
*Mean of three replications  
 
 
 
  
4.5. (c) The data on the biology of B.brassicae (L.) on Kale was recorded 
in the month of June 2010 which is given in table-7.   
Perusal of the data in table-7 shows that the duration of Ist instar 
nymph ranged from (1.53±0.03) days to (1.77±0.03) days with a mean of 
(1.65±0.04) days. While as the duration of the second instar nymph 
ranged from (1.43±0.10) days to (1.80±0.06) days with a mean of 
(1.63±0.07) days. Third instar duration ranged from (2.26±0.12) days to 
(2.30±0.11) days with a mean of (2.29±0.05) days. The fourth instar 
duration ranged from (1.67±0.10) days to (2.10±0.12) days with a mean 
of (1.90±0.08) days. The duration in days was maximum for 3
rd
 instar 
nymph while as the 2
nd
  instar nymph lasted for relatively short duration. 
 The pre-reproductive period ranged from (1.06±0.09) days to 
(1.10±0.11) days with a mean of (1.08±0.04) days. Similarly reproductive 
period ranged from (9.48±0.21) days to (9.58±0.21) days with a mean of 
(9.53±0.09) days. The post-reproductive period ranged from (1.10±0.11) 
days to (2.0±0.17) days with a mean of (1.55±0.14) days. 
 
 
 
  
Table-7: Studies on the biology of Brevicoryne brassicae (duration in 
days) in the month of June on Kale 
Development 
stages 
(Nymphs) 
Replications 
R1 R2 R3 *Mean   SE 
Ist instar 1.530.03 1.670.03 1.770.03 1.650.04 
2
nd
 instar 1.430.10 1.800.06 1.670.14 1.630.07 
3
rd
 instar 2.260.12 2.300.11 2.30.10 2.290.05 
4
th
 instar 1.930.09 1.670.10 2.10.12 1.900.08 
             Adults 
Pre-
reproductive 
period 
1.060.09 1.10.11 1.090.01 1.080.04 
Reproductive 
period 
9.480.21 9.540.05 9.580.21 9.530.09 
Post-
reproductive 
period 
2.00.17 1.560.07 1.10.11 1.550.14 
*Mean of three replications  
 
 
 
  
4.5. (d) The data on the biology of B.brassicae (L.) on Kale was recorded 
in the month of September 2010 which is given in table-8.  
Perusal of the data in table-8 shows that the duration of Ist instar 
nymph ranged from (1.30±0.06) days to (1.46±0.03) days with a mean of 
(1.36±0.03) days. While as the duration of the second instar nymph 
ranged from (1.53±0.10) days to (1.60±0.06) days with a mean of 
(1.58±0.04) days. The third instar duration ranged from (2.10±0.06) 
days)to (2.23±0.03) days with a mean of (2.18±0.03) days. The fourth 
instar duration ranged from (2.06±0.03) days to (2.16±0.06) days) with a 
mean of (2.11±0.04) days) The 3
rd
 instar nymph took slightly more time 
to develop than the 4
th
 nymphal instar while as the Ist instar nymph took 
comparatively less time to develop than all other nymphal instars.  
The pre-reproductive period ranged from (0.82±0.06) days to 
(1.50±0.15) days with a mean of (1.10±0.11) days. Similarly reproductive 
period ranged from (9.26±0.12) days to (9.40±0.15) days with a mean of 
(9.31±0.06) days. The post-reproductive period ranged from (1.16±0.03) 
days to (1.30±0.11) days with a mean of (1.23±0.04) days. 
 
 
 
  
 
Table-8: Studies on the biology of Brevicoryne brassicae (duration in 
days) in the month of September on Kale 
Development 
stages 
(Nymphs) 
Replications 
R1 R2 R3 *Mean   SE 
Ist instar 1.330.03 1.460.03 1.30.06 1.360.03 
2
nd
 instar 1.560.09 1.600.06 1.530.1 1.580.04 
3
rd
 instar 2.230.03 2.10.06 2.230.03 2.180.03 
4
th
 instar 2.10.11 2.060.03 2.160.06 2.110.04 
            Adults 
Pre-
reproductive 
period 
0.980.1 1.50.15 0.820.06 1.100.11 
Reproductive 
period 
9.40.15 9.260.12 9.270.12 9.310.06 
Post-
reproductive 
period 
1.230.04 1.30.11 1.160.03 1.230.04 
*Mean of three replications  
 
 
  
4.5. (e) The data on the biology of B.brassicae (L.) on Kale was recorded 
in the month of October 2010 which is given in table-9.   Perusal of the 
data in table-9 shows that the duration of Ist instar nymph ranged from 
(1.83±0.03) days to (1.86±0.12) days with a mean of (1.85±0.04) days. 
While as the duration of the second instar nymph ranged from 
(2.06±0.04) days) to (2.16±0.03) days) with a mean of (2.12±0.03) days. 
Third instar duration ranged from (2.06±0.07) days to (2.13±0.12) days 
with a mean of (2.1±0.04) days. The fourth instar nymphal duration 
ranged from (1.90±0.20) days to (2.13±0.09) days with a mean of 
(1.97±0.06) days).  The 2
nd
 instar took more time for development while 
as the Ist instar nymph lasted for relatively short duration. 
The pre-reproductive period ranged from (1.06±0.09) days to 
(1.10±0.11) days with a mean of (1.08±0.04) days. Similarly reproductive 
period ranged from (11.03±0.06) days to (11.86±0.17) days with a mean 
of (11.40±0.14) days. The post-reproductive period ranged from 
(1.10±0.03) days to (2.0±0.15) days with a mean of (1.55±0.14) days. 
 
 
 
 
  
Table-9: Studies on the biology of Brevicoryne brassicae (duration in 
days) in the month of October on Kale 
Development 
stages 
(Nymphs) 
Replications 
R1 R2 R3 *Mean   SE 
Ist instar 1.860.04 1.830.03 1.860.12 1.850.04 
2
nd
 instar 2.060.04 2.160.03 2.130.09 2.120.03 
3
rd
 instar 2.130.12 2.060.07 2.130.03 2.10.04 
4
th
 instar 1.900.20 2.130.09 1.90.11 1.970.06 
            Adults 
Pre-
reproductive 
period 
1.060.09 1.10.11 1.080.01 1.080.04 
Reproductive 
period 
11.860.17 11.30.15 11.030.06 11.40.14 
Post-
reproductive 
period 
2.00.15 1.560.09 1.10.03 1.550.14 
*Mean of three replications  
 
 
 
 
  
4.5. (f) The data on the biology of B.brassicae (L.) on Kale was recorded 
in the month of November 2010 which is given in table-10.   
Perusal of the data in table-10 shows that the duration of Ist instar 
nymph ranged from (2.23±0.03) days to (2.33±0.06) days with a mean of 
(2.30±0.03) days. While as the duration of the second instar nymph 
ranged from (2.33±0.03) days to (2.43±0.03) days with a mean of 
(2.37±0.02) days. Third instar duration ranged from (2.26±0.09) days to 
(2.43±0.08) days with a mean of (2.35±0.06) days. The fourth instar 
duration ranged from (2.23±0.09) days to (2.43±0.12) days with a mean 
of (2.32±0.06) days. The 2
nd
 instar took more time for development while 
as the Ist instar nymph lasted for relatively short duration. The Ist & 4
th
 
instar duration was almost similar. 
 The pre-reproductive period ranged from (1.43±0.23) days to 
(1.73±0.03) days with a mean of (1.59±0.09) days. The reproductive 
period ranged from (15.63±0.48) days to (17.76±0.88) days with a mean 
of (16.65±0.44) days. The post-reproductive period ranged from 
(0.83±0.03) days to (1.20±0.06) days with a mean of (0.99±0.06) days. 
 
 
 
  
 
Table-10: Studies on the biology of Brevicoryne brassicae (duration in 
days) in the month of November on Kale 
Development 
stages 
(Nymphs) 
Replications 
R1 R2 R3 *Mean   SE 
Ist instar 2.230.03 2.330.03 2.330.06 2.300.03 
2
nd
 instar 2.430.03 2.360.03 2.330.03 2.370.02 
3
rd
 instar 2.360.17 2.430.08 2.260.09 2.350.06 
4
th
 instar 2.300.11 2.430.12 2.230.09 2.320.06 
              Adults 
Pre-
reproductive 
period 
1.430.23 1.730.03 1.600.15 1.590.09 
Reproductive 
period 
15.630.48 16.560.37 17.760.88 16.650.44 
Post-
reproductive 
period 
0.830.03 0.930.12 1.20.06 0.990.06 
*Mean of three replications  
 
 
  
4.5. (g) Table-11 represents the data on the biology of B.brassicae on 
Kale in six different months of the year 2010. The months chosen for 
experimentation were April, May, June, September, October, & 
November. The average monthly temperatures as recorded during these 
months were __ (15.15±6.15)
o
C, (16.90±5.8)
o
C, (19.60±6.1)
o
C, 
(19.95±6.65)
o
C, (15.55±8.25)
o
C & (10.4±8.2)
o
C  respectively. 
Note:- The average monthly temperatures were calculated by getting the 
mean(average) of monthly maximum & minimum temperatures, the data 
of which was obtained from metrological department, Srinagar, for the 
year 2010 (Fig.21). Perusal of the data in table-11 shows that the 
nymphal period initially decreases from April to June & then increases 
from September to November. The mean nymphal duration of  
B.brassicae recorded were (8.75± 0.11) days in April, (7.96 ±0.04) days 
in May, (7.47±0.13) days in June, (7.25±0.03) days in September,  (8.06± 
0.07) days October & (9.35±0.08) days in November. Similarly the 
developmental period shows a decrease initially from (10.50±0.11) days 
in April to (8.55±0.14) days in June. Thereafter it shows an increase from 
(8.35±0.12) days in September to (10.94±0.13) days in November.  
Likewise the adult longevity duration decreases from (14.99±0.07) days 
in April to (12.17±0.15) days in June & thereafter shows an increase from 
(11.64±0.14) days in September to (19.23±0.50) days in November. The 
  
initial decrease & then increase in the different biological parameters of 
B.brassicae can be attributed to the increase in the ambient temperature 
of laboratory from April to June & then decrease in temperature from 
September to November. 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
Table-11: Biology of Brevicoryne brassicae (duration in days) 
commencing at different times of the year on Kale 
 
Development 
Stages 
(Nymphs) 
 
April 
 2010 
 
May  
2010 
 
June 
 2010 
 
September 
2010 
 
October 
2010 
 
November 
2010 
I
st
 instar 2.030.03 1.600.04 1.650.04 1.360.03 1.850.04 2.300.03 
2
nd
 instar 2.100.04 1.900.04 1.630.07 1.580.04 2.120.03 2.370.02 
3
rd
 instar 2.30.04 2.290.04 2.290.05 2.180.03 2.100.04 2.350.06 
4
th
 instar 2.320.03 2.170.04 1.90.08 2.110.04 1.970.06 2.320.06 
Nymphal 
period 
8.750.11 7.960.04 7.470.13 7.250.03 8.060.07 9.350.08 
Adults       
Pre-
reproductive 
period 
1.740.04 1.060.04 1.080.04 1.10.11 1.080.04 1.590.09 
Reproductive 
period 
12.020.05 11.190.04 9.530.09 9.310.06 11.40.14 16.650.44 
Post-
reproductive 
period 
1.230.05 0.520.05 1.550.14 1.230.04 1.550.14 0.990.06 
Development 
period 
10.500.11 9.020.04 8.550.14 8.350.12 9.150.1 10.940.13 
Adult 
Longevity 
14.990.07 12.770.05 12.170.15 11.640.14 14.030.25 19.230.5 
Total 
Longevity 
23.740.13 20.740.07 19.650.16 18.860.15 22.010.25 28.590.46 
 
 
 
 
  
 
  
Chapter 5 
 
 
 
Discussion 
 
 
 
 
  
 
Brevicoryne brassicae (L.) is a cosmopolitan aphid, feeding mainly 
on crucifers (BONNEMAISON, 1965). Among the various insect pests, 
cabbage aphid, Brevicoryne brassicae (L.) (Homoptera: Aphididae) is 
most serious pest of crucifers causing both qualitative and quantitative 
damage by sucking the sap. The infested leaves curl, crinkle & lose their 
turgidity (Saberwal, 1995 & Jitender et al., 2000). 
Though much work has been done in the India and abroad on the 
biology of this aphid, no systematic work seems to have been conducted 
in the valley. In view of these facts it was thought pertinent to undertake 
the present investigation on, “Effects of the food plants on the bionomics 
of cabbage aphids, Brevicoryne brassicae (L.)”. The results of the present 
investigation are discussed in the following text. 
5.1. Comparison of Biological parameters of B. brassicae on 
cauliflower and turnip. 
 The biology of B. brassicae was studied on cauliflower and turnip 
in the month of may 2010 and biological parameters were compared. The 
nymphal period of  Brevicoryne brassicae  on cauliflower and turnip 
were found to be equal to (8.28 ± 0.11) days and (8.76 ± 0.02) days 
respectively. On applying t-test significant difference was found between 
the two values (p = 0.005) i.e., (p < 0.05%) (Fig.1). The slight increase in 
  
the nymphal period in turnip than the cauliflower is presumably due to 
less sinigrin accumulation in young turnip leaves in early growth stages 
as compared to cauliflower (in which outer mature leaves were chosen to 
study the biology of the pest). The less sinigrin concentration in leaves 
decreases the growth rate of B. brassicae on turnip and thus results in 
longer nymphal duration. Similar findings have been reported by (VAN 
EMDEN, 1972) (Edwards and wratten, 1980) according to whom the 
growth rate of B.brassicae (an oligophagous aphid) is enhanced by 
increasing the concentration of sinigrin in the leaves. Fig.2 shows 
significant differences in the reproductive periods of B.brassicae on 
cauliflower (18.55± 0.05) days & turnip (4.76 ± 0.06) days (p=0.000) i.e., 
(p< 0.05%). Fig.3 shows significant differences in the adult longevity on 
cauliflower (20.88 ± 0.10) days & turnip (6.71± 0.07) days with (p = 
0.000) i.e. (p < 0.05%). Similarly the total longevity on cauliflower and 
turnip were found to significantly different (p=0.000) i.e., (p<0.05) 
(Fig.4). The differences in the biological parameters can be attributed to 
the differences in morphological and chemical structure of turnip and 
cauliflower leaves. Robert (1987) stated that the chemical structure, 
quality  of nutriment and colour of leaf affect development time, life 
span, survival rate and fecundity of aphids. Ulusoy and Bayhan (2006) 
reported that high mortality rate on turnip occurs due to the 
morphological structure of turnip leaves.  
  
 
Fig. 1:  Nymphal duration of Brevicoryne brassicae on cauliflower 
and    turnip. 
 
 
 
Fig. 2:  Reproductive period of Brevicoryne brassicae on cauliflower 
and turnip. 
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Fig. 3:  Adult longevity of Brevicoryne brassicae on cauliflower and 
turnip. 
 
 
 
Fig. 4: Total longevity of Brevicoryne brassicae on cauliflower and                          
turnip. 
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5.2. Comparison of Biological parameters of B.brassicae (L.) on 
vegetative & flowering stages of cabbage (Brassica oleracea var. 
capitata).  
  The biology of B. brassicae was studied on vegetative and 
flowering stages of cabbage in the month of June 2010 and the biological 
parameters were compared.  On applying t-test the nymphal period on 
vegetative phase (7.87±0.11) days & flowering phase (7.42±0.04) days 
were found to be significantly different (p = 0.009 i.e., p<0.05%) (Fig.5). 
Similarly when the mean values of reproductive period were compared on 
vegetative stage (10.6±0.18) days and flowering stage (9.55±0.15) days, 
they were also found to be significantly different (p = 0.005 i.e., p < 
0.05%) (Fig.6). The adult longevity and total longevity on vegetative and 
flowering phase were also found to be significantly different (P=0.000) 
i.e., (p<0.05%) (Fig.7 & 8).  Thus the biological parameters like nymphal 
period, reproductive period, adult longevity and total longevity of 
flowering phase of cabbage was found to be significantly lower as 
compared to that of the vegetative stage. Similar results have been 
reported by Kashyap &Sharma (1994) who reported total nymphal period 
on toria (Brassica campestris var. toria), Sarson (Brassica campestris 
var. sarson) and raya (Brassica juncea) respectively as 9-12, 10-11 and 
11-13 days in flowering stage as compared to 10-12, 10-12 and 12-14 
days respectively during  vegetative stage. The adult longevity in 
  
flowering stage was (26.3- 29.5) days which was significantly lower than 
vegetative stage (29.9 - 32.3) days. The same trend was observed in 
respect of total life span being (37.25 - 42.25) days in flowering stage vis-
à-vis  vegetative stage (41.5- 45.0) days. The decrease in the biological 
parameters in the flowering stage of cabbage can be presumably due to 
the differences in the chemical composition of the plant in two different 
life stages.  
 
 
 
 
 
 
 
 
  
 
Fig.5: Nymphal duration of Brevicoryne brassicae on two different 
life stages of cabbage.  
 
 
Fig.6: Reproductive period of Brevicoryne brassicae on two different 
life stages of cabbage.  
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Fig.7: Adult longevity of Brevicoryne brassicae on two different life  
stages of cabbage.  
 
 
Fig. 8: Total longevity of Brevicoryne brassicae on two different life  
stages of cabbage.  
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  5.3. Comparison of Biological parameters of B.brassicae on 
three smooth leaved cruciferous crops cabbage (Brassica oleracea 
var. capitata), cauliflower (Brassica oleracea var. botrytis), and Kale 
(Brassica oleracea var. acephala) in the month of May 2010 on potted 
plants :- 
 The biology of B.brassicae was studied on cabbage, cauliflower 
and Kale in the month of May 2010 on potted plants and the biological 
parameters were compared. The developmental time, reproductive period, 
adult longevity and total longevity were subjected to analysis of variance 
(ANOVA). 
 Tukey‟s test was used for comparison of the means. The nymphal 
period, reproductive period, adult and total longevity values on cabbage, 
cauliflower and kale were found to be significantly different (p = 0.000) 
i.e., (p<0.05%) (Fig.9,10,11&12). Ulusoy and Bayhan (2006) reported 
developmental time on cabbage & cauliflower to be 10.4 & 8.9 days 
respectively & adult longevity to be 11.1 & 21.8 days on cabbage & 
cauliflower at 20.1
o
C & 60.5 % relative humidity. 
 Satar et al., (2005) reported developmental time of cabbage aphid 
on cabbage as 12.5, 9.3, 6.9, 7.3 days at four different temperature 
regimes of 15
o
C, 20
o
C, 25
o
C and 30
o
C respectively. The adult longevity 
values as reported by him under the above temperature regimes were 
16.3, 14.5, 15.6 and 9.8 days respectively.  
  
 The differences in the biological parameters in cabbage, 
cauliflower and kale can be attributed to differences in nutritional quality, 
physiology and biochemical structure of the host plants. Kennedy and 
Abou-Ghadir (1979) reported that the different developmental times on 
different plants, from first instar to adult turnip aphids, can be attributed 
to differences in the levels of sensitivity and resistance of the host plants.  
 
 
 
 
 
 
 
 
 
  
 
Fig.9: Nymphal duration of Brevicoryne brassicae on cabbage, 
cauliflower & Kale. 
 
 
Fig.10: Reproductive period of Brevicoryne brassicae on cabbage,   
cauliflower & Kale 
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Fig.11: Adult longevity of Brevicoryne brassicae on cabbage, 
cauliflower & Kale. 
 
 
Fig.12: Total longevity of Brevicoryne brassicae on cabbage, 
cauliflower & Kale. 
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5.4. Comparison of biological parameters of Brevicoryne brassicae on 
two different varieties (green & purple) of knol-khol in the month of 
November 2010 :- 
The biology of B.brassicae was studied on two different varieties of 
knol-khol in the month of November 2010 & the different biological 
parameters were compared. The nymphal period of purple & green knol-
khol were found to be equal to (9.64±0.05) days & (8.32±0.09) days 
respectively. On applying t-test, significant differences were found 
between the two values (p= 0.000) i.e., p< 0.05% (Fig.13). However the 
reproductive periods on purple & green knol-khol were not found to be 
significantly different (p= 0.510) i.e., p>0.05% (Fig.14). Similarly the 
adult longevity values on purple knol-khol (14.63± 0.04) days & green 
knol-khol (14.93± 0.13) days was found to be insignificant (Fig.15) The 
insignificant differences in the reproductive periods &adult longevity 
values on the purple & green knol-khol reveal that these biological 
parameters in the life cycle of Brevicorne brassicae are not affected by 
the differences of colour/chemical composition of the two varieties. The 
total longevity of B.brassicae on the two varieties of knol-khol were 
found to be significantly different (p = 0.005) i.e., p = 0.05% (Fig.16). 
Thus the results revealed that the nymphal period & total longevity of 
B.brassicae on purple knol-khol are significantly higher than that of the 
  
green knol-khol. The differences in the biological parameters can be 
attributed to the differences in the biochemical structure of the plants. 
Bridle & Timberlake (1997) reported that the resistance among the 
different varieties of cabbage was dependent upon the biochemical 
structure of the plant, especially differences in levels of anthocyanins or 
myrosinase found in cabbage leaves. It may be presumed that the 
significant differences in the biological parameters occurs due to this 
resistance in the two knol-khol varieties.  
 
 
 
 
 
 
 
 
 
  
 
Fig. 13: Nymphal duration of Brevicoryne brassicae on two different 
varieties of knol khol.  
 
 
Fig. 14: Reproductive period of Brevicoryne brassicae on two 
different varieties of knol-khol. 
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Fig.15: Adult longevity of Brevicoryne brassicae on two different 
varieties of knol-khol. 
 
 
Fig.16 : Total longevity of Brevicoryne brassicae on two varieties of  
knol-khol 
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5.5. Correlation between the biological parameters of B.brassicae & 
temperature:- 
The biology of B.brassicae was studied on kale for six different 
months of the year 2010.The biological parameters (nymphal period, 
reproductive period, adult longevity & total longevity) were correlated 
with temperature. 
On applying the correlation between the changing nymphal periods 
of B.brassicae (during the following months of the year: April, May, 
June, September, October & November) & the respective average 
monthly 
temperatures__(15.15±6.15)
o
C,(16.90±5.8)
o
C,(19.60±6.1)
o
C,(19.95±6.65
)
o
C, (15.55±8.25)
o
C &(10.4±8.2)
o
C(The data of  which was obtained 
from the meteorological department, Srinagar), negative correlation was 
found between the two variables (p=0.001; r = -0.9661) (Fig.17). 
Similarly negative correlation was found between the changing 
reproductive periods & the average monthly temperatures (p =0.000; r = -
0.9784) (Fig.18). Likewise the adult life span & the average monthly 
temperatures were found to be negatively correlated   (p =0.001; r = -
0.9736) (Fig.19). The total longevity was also found to be negatively 
correlated with temperature. (p = 0.000; r = -0.9786) (Fig.20). 
Amin et al. (1982) reported that at constant temperatures of 
15,20,25 &30
o
C & constant relative humidities of 40,55,70 &90 percent, 
  
the nymphal period, reproductive period & adult life span of B.brassicae 
are significantly negatively correlated with temperature. 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
Graph showing Monthly Mean Max. and Min. Temperature and Relative Humidity for the 
year 2010 for District Srinagar 
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Fig .17: Showing the negative correlation between the nymphal period of                 
B. brassicae and average monthly temperature on Kale during six    
different months of the year 2010. 
 
Fig.18: Showing the negative correlation between the reproductive period of 
B.brassicae and average monthly temperature on Kale during six 
different months of the year 2010. 
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Fig.19: Showing the negative correlation between the adult longevity of 
B.brassicae and average monthly temperature on Kale during six 
different months of the year 2010 
 
 
Fig.20: Showing the negative correlation between the total longevity of   
B.brassicae and average monthly temperature on Kale during six 
different months of the year 2010. 
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Conclusion 
 
 
 
 
 
  
 
 
 
 
 
The present research work leads us to the conclusion that the 
biology of cabbage aphid, Brevicoryne brassicae is affected by the 
number of factors like the morphological structure, colour and chemical 
composition of its host plants. Besides, the vegetative & flowering stages 
of the plant, also affect its biology. 
The temperature of the environment is found to be negatively 
correlated with the biological parameters (nymphal period, reproductive 
period, adult longevity & total longevity) of cabbage aphids. 
 
 
 
 
 
 
  
 
 
 
 
 
Abstract 
 
 
 
 
  
 
          
phids, commonly known as „Plant lice‟ are soft bodied 
insects which damage different types of plants including 
valuable fruit & vegetable crops. Among aphids, the 
cabbage aphid Brevicoryne brassicae (L.) is one of the most important 
pests of cruciferous crops like cabbage, cauliflower, knol-khol, kale, 
turnip etc. It is a small blue grey coloured aphid with short cornicles (tube 
like structures at the end of abdomen) & body covered with waxy 
secretions. The cabbage aphids feed on the underside of leaves in large 
clusters, in the center of cabbage heads, flowers, flower-stalks & on the 
youngest leaves. Cabbage aphid damages leaves & flowers of plants 
directly by sucking sap & indirectly by secreting honey dew which 
attracts sooty mould. The aphid is also a vector of 11 non-persistent, 5 
semi-persistent & 4 persistent plant viruses (Ulusoy & Bayhan, 2006). A 
thorough understanding of pest biology is essential for developing a 
reliable pest population prediction system & more environmental friendly 
management strategies. Though much work has been carried out in the 
country on the pests of cruciferous crops but no systematic work seems to 
have attempted in the valley in this regard particularly on the crops like 
cauliflower, cabbage, kale, turnip & knol-khol. 
A 
  
In order to have an idea about the previous work done on the said 
topic, an attempt was made to review the available literature on the 
subject. Early workers like Daiber (1970) studied the influence of 
temperature on the biology of three species of aphids- Brevicoryne 
brassicae (L.), Lipaphis erysimi Kalt. & Myzus persicae Sulz. infesting 
cabbage. Chua (1977) studied the population of Brevicoryne brassicae 
(L.) & its parasites & Hyperparasites in England on Brussel-sprouts. 
Amin et al. (1980, 1982), Muhammad et al. (1989), Kashyap & Sharma 
(1994), Paula et al. (1995), Opender (1998), Vasicek et al. (1999), 
Cividanes (2002), Debraj & Singh (2003), Rossa et al. (2003), Vasicele et 
al.(2003), Satar (2005) & Ulusoy et al. (2006) studied the biology of 
Brevicoryne brassicae on different Brassica species under different 
temperature regimes. Amjad et al. (1999), Liu & yiu (2001), Rana (2005) 
studied the biology of turnip aphid (Homoptera: Aphididae) on various 
Brassica species under varied temperature zones.  
In order to fulfill the aims and objectives of the present research, 
the methodology covering different aspects was divided into different 
sections. First of all the desired host plants of Brevicoryne brassicae viz. 
cabbage, cauliflower, kale, knol-khol & turnip were cultivated in nursery 
beds in the month of  Feb-March 2010.This was done to ensure the 
availability of the stock all round the year for experimentation. The plants 
were transplanted into pots containing loam soil & rotten manure in the 
  
ratio of 1:1.  After cultivating the crops second step involves the rearing 
of cabbage aphids, Brevicoryne brassicae (L.).  In order to study the 
biological parameters of the cabbage aphids, equal number of apterous 
viviparous females was transferred individually to each potted host plant. 
The individual leaves were covered with cone shaped transparencies in 
order to restrict the movement of aphids. All the plants were covered with 
a fine net in order to prevent the attack of cabbage aphids by parasites & 
predators. The potted plants were kept under ambient temperature & 
humidity conditions in the laboratory until each experiment was 
concluded. 
To observe the effect of different host plants on the biology of 
Brevicoryne brassicae a set of five experiments were conducted. After 
noting down the different parameters in the life-cycle of Brevicoryne 
brassicae, the data generated was statistically analyzed for drawing 
inferences. 
The results indicate that there is a negative correlation between the 
average monthly temperature & nymphal period of cabbage aphid on 
kale. Similarly negative correlation was observed between temperature 
and other biological parameters like reproductive period, adult longevity 
and total longevity of the cabbage aphid. The different developmental 
times on different plants, from first instar to adult cabbage aphids can be 
  
attributed to differences in the levels of sensitivity & resistance of the 
host plants.  
Robert (1987) stated that the chemical structure, quality of 
nutriment, and colour of leaf affect development time, life-span, survival 
rate & fecundity of aphids. The difference in the developmental period, 
total longevity & adult longevity of cabbage aphid on cauliflower, turnip, 
cabbage & knol-khol can be attributed to the structural difference in the 
leaves of the said crops, besides the differences in the chemical 
composition of their leaves. The differences in the different biological 
parameters of B.brassicae observed on kale in different months of the 
year may be  attributed to the changing temperature‟s in different months 
of the year. Besides these factors, the age of plant & sinigrin 
accumulation in the leaves of the crop can also effect the biological 
parameters of the cabbage aphid (Brevicoryne brassicae).  
Thus the present work reveals that this biological work is the first 
of its kind in the valley. The overall life cycle of the pest was found to be 
longest on cauliflower (29.16 days) & shortest on turnip (15.48 days) 
which can be attributed to the morphological structure of turnip leaves 
and high resistance shown by the crop for the pest. 
    
 
  
 
 
 
 
 
 
Future plan 
 
 
 
 
  
 
1. To thoroughly investigate the extent of damage caused by 
B.brassicae to other economically important plant species. 
2. To observe the effects of chemicals (Alkaloids) such as Sinigrin, 
Anthocyanin & Myrosinase present in cruciferous crops on the 
biology of B.brassicae.  
3. To study the distributional pattern of the B.brassicae in Kashmir 
valley. 
4. To study the role of B.brassicae in the transmission of bacterial, 
fungal & viral diseases. 
5. To study the net reproductive rate, intrinsic rate of increase & 
mortality rate of B.brassicae on various cruciferous crops. 
6. To study the mechanism of moulting of B.brassicae in apterous & 
alate forms. 
7. To study the mechanism of wing development of B.brassicae in 
alate forms. 
8. To study the effect of parasitoids and predators on the population 
of B.brassicae. 
9. Lastly, future studies on the taxonomic identification of various 
parasites, parasitoids & predators of B.brassicae in Kashmir region 
will be undertaken. 
This study will help in broadening the available database & 
will finally help in evolving the suitable biological control methods 
for Brevicoryne brassicae. 
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(a) 
 
 
 
      (b) 
Photographs showing pictures of cruciferous plants used in experiment 4 
(a) Green Knol-khol    (b)  Purple Knol-khol 
 
  
 
 
 Photograph showing flowering phase of cabbage (Brassica oleracea 
var. capitata) 
 
 
 
                 Photograph showing vegetative phase of cabbage (Brassica oleracea var. 
capitata)                
                                       
  
 
       (a) 
                
 
 
(b) 
Photographs showing pictures of cruciferous crops used in 
Experiment 1  
(a) Cauliflower (Brassica oleracea var. botrytis) (b) Turnip (Brassica 
rapa). 
  
 
(1) 
 
 
      (2) 
Photographs showing the mummified cabbage aphid (1) and       
        the predatory larva devouring the cabbage aphid (2). 
  
 
Photograph showing the stock culture of Kale (Brassica oleracea 
var. 
 acephala) used in the experiment 3 & 5. 
 
 
Photograph showing the cabbage aphid (Brevicoryne brassicae) 
moulting 
        into the adult stage of the life cycle. 
                 
